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Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Little  Prairie  Dam 

Missouri 

Phelps  County 

Unnamed  Tributary  to  Bourbeuse  River 
24  August  1978 


Little  Prairie  Dam  was  inspected  by  an  interdisciplinary 
team  of  engineers  from  Anderson  Engineering,  Inc.  of  Spring- 
field,  Missouri  and  Hanson  Engineers,  Inc.  of  Springfield, 
Illinois.  The  purpose  of  the  inspection  was  to  make  an 
assessment  of  the  general  condition  of  the  dam  with  respect 
to  safety,  based  upon  available  data  and  visual  inspection, 
in  order  to  determine  if  the  dam  poses  hazards  to  human  life 
or  property. 


The  guidelines  used  in  the  assessment  were  furnished  by 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers 
and  they  have  been  developed  with  the  help  of  several  Federal 
and  State  agencies,  professional  engineering  organizations, 
and  private  engineers.  Based  on  these  guidelines,  this  dam 
has  been  classified  by  the  St.  Louis  District  Corps'of 
Engineers  as  an  intermediate  size  dam  with  a  high  downstream 
hazard  potential"!  Should  the  dam  fail,  their  estimate  of 
the  damage  zone  extends  5  miles  downstream  of  the  dam. 

Within  the  first  mile  of  the  damage  zone  are  two  houses,  one 
mobile  home  and  three  improved  road  bridges. 

Our  inspection  and  evaluation  indicates  that  the  com¬ 
bined  spillways  do  not  meet  the  criteria  set  forth  in  the 
guidelines  for  a  dam  having  the  above  size  and  hazard 
potential.  The  combined  spillways  will  pass  39  percent  of 
the  Probable  Maximum  Flood  without  overtopping.  The  guide¬ 
lines  require  that  a  dam  of  intermediate  size  with  a  high 
downstream  hazard  potential  pass  100  percent  of  the  PMF. 

The  spillways  will  pass  the  100-year  flood. 

The  embankment  and  appurtenances  inspected  appear  to  be 
in  good  condition.  Minor  deficiencies,  including  erosion, 
and  brush  and  tree  growth  were  noted  and  should  be  corrected 
by  the  owners  Another  deficiency  was  the  lack  of  seepage  and 
stability  analyses.  A  detailed  report  is  attached  to  be 
submitted  to  the  owners  and  to  the  Governor  of  Missouri. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL: 

A.  _ Authority: 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  Engineers,  District  Engi¬ 
neer  directed  that  a  safety  inspection  be  made  of  Little 
Prairie  Dam  in  Phelps  County,  Missouri. 

B.  Purpose  of  Inspection: 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or 
property. 

C.  Evaluation  Criteria: 

Criteria  used  to  evaluate  the  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
"Recommended  Guidelines  For  Safety  Inspection  of  Dams.” 

These  guidelines  were  developed  with  the  help  of  several 
federal  agencies  and  many  state  agencies,  professional 
engineering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT: 

A.  Description  of  Dam  and  Appurtenances: 

Little  Prairie  Dam  is  an  earth  fill  structure  approxi¬ 
mately  46  ft  high  and  1450  ft  long  at  the  crest.  The  appur¬ 
tenant  works  consist  of  a  concrete  drop  inlet  and  asbestos 
cement  pipe  primary  spillway,  which  is  located  near  the 
south  end  of  the  dam,  and  a  grass  covered  emergency  spillway, 
which  is  located  at  the  north  abutment.  The  inlet  structure 
contains  two  slide  gates  for  partial  drawdown  of  the  lake. 

A  12  in.  diameter  cast-iron  pipe  can  be  used  to  drain  the 
entire  reservoir.  Sheet  3  of  Appendix  A  shows  a  plan  of  the 
embankment  and  spillways  and  a  profile  of  the  embankment. 

B.  Location: 


The  dam  is  located  in  the  northeast  part  of  Phelps 
County,  Missouri  on  a  small  tributary  of  the  Bourbeuse 
River.  The  dam  and  lake  are  within  the  Dillon,  Missouri 
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quadrangle  sheet,  3  miles  west  of  St.  James  (SE  1/4  Section, 
Twp .  38  N,  R  7  W- latitude  37°  59.7';  longitude  91°  41.4'). 
Sheet  1  of  Appendix  A  shows  the  general  vicinity  and  location 
of  the  dam.  Sheet  2  shows  a  plan  of  the  immediate  area  of 
the  dam  and  lake. 

C.  Size  Classification: 

With  an  embankment  height  of  46  ft  and  a  maximum  stor¬ 
age  capacity  of  approximately  2226  acre-ft,  the  dam  is  in 
the  intermediate  size  category. 

D.  Hazard  Classification: 

The  St.  Louis  District,  Corps  of  Engineers  has  clas¬ 
sified  this  dam  as  a  high  hazard  dam.  Their  estimate  of  the 
potential  damage  zone  extends  5  miles  dov/nstream  of  the  dam. 
Within  the  first  mile  of  the  damage  zone  are  tw'o  houses,  one 
mobile  home  and  three  improved  road  bridges. 

E.  Ownership: 

The  dam  was  designed  by  and  is  owned  by  the  Missouri 
Department  of  Conservation.  Their  address  is  2901  North 
Ten  Mile  Drive,  Jefferson  City,  Missouri  65101. 

F .  Purpose  of  Dam: 

The  purpose  of  the  dam  is  to  provide  recreation,  although 
some  flood  prevention  is  also  provided. 

G.  Design  and  Construction  History: 

The  dam  was  designed  by  the  Missouri  Department  of 
Conservation  and  was  completed  in  1965.  Plans  for  con¬ 
struction  are  available  and  have  been  used  to  prepare  this 
report.  No  significant  problems  in  regards  to  seepage 
through  or  stability  of  the  embankment  are  known  to  have 
occurred  since  the  dam  was  built.  According  to  Missouri 
Department  of  Conservation  personnel,  no  modifications  have 
been  made  to  the  dam. 

H.  Normal  Operating  Procedure: 

Normal  flows  will  be  passed  by  an  uncontrolled  drop 
inlet  spillway,  whereas  a  grassed  emergency  spillway  would 
come  into  operation  for  major  floods.  The  concession  stand 
operator  at  the  site  indicated  that  the  emergency  spillway 
has  not  been  in  service. 
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1.3  PERTINENT  DATA  : 


Pertinent  data  about  the  dam,  appurtenant  works,  and 
reservoir  are  presented  in  the  following  paragraphs.  Sheet 
3  of  Appendix  A  is  a  plan  of  the  embankment  and  spillways 
with  a  profile  of  the  dam.  Sheet  4  presents  a  plan  and 
profile  of  the  primary  spillway.  Sheets  5  and  6  present 
details  of  the  primary  inlet  and  outlet  structures.  Pre¬ 
sented  on  Sheet  7  are  details  of  the  lake  drain.  Typical 
sections  of  the  facilities  are  shown  on  Sheet  8. 

A.  Drainage  Area: 

The  drainage  area  for  this  dam,  as  obtained  from  the 
Dillon,  Missouri  7  1/2’  quadrangle  sheet  and  the  Plans  for 
Construction,  is  equal  to  approximately  1540  acres. 

B.  Elevations  (Feet  Above  M.S.L.): 

(1)  Top  of  dam  (measured) :  North  end  1039.8;  center 
1039 . 5  ;  south  end  1040.6. 

Top  of  Dam  (Plans  for  Construction) :  1039.0. 

(2)  Principal  Spillway  Crest:  Plans  for  Construction 

1032 . 0 ;  (assumed  as  1032.0  for  all  other  measurements). 

(3)  Emergency  Spillway  Crest:  Plans  for  Construction 
1036 . 0  ;  measured  1036. 4. 

(4)  Primary  Spillway  Outlet  Pipe  Invert:  Plans  for  Con¬ 
struction  995.0;  measured  995.0. 

(5)  Maximum  Design  Pool:  1039.0. 

(6)  Pool  on  Date  of  Inspection:  Measured  1031.6. 

(7)  Apparent  High  Water  Mark  Of  Record:  reported  1036± . 

(8)  Streambed  at  Centerline  of  Dam:  Plans  for  Construction 
993. 

(9)  Maximum  Tailwater:  Unknown. 

C.  Discharge  at  Dam  Site: 

(1)  All  normal  discharge  at  the  dam  site  is  through  uncon¬ 
trolled  spillways. 

(2)  Estimated  Discharge  Capacity  at  Top  of  Dam  (El.  1039.5): 
3149  cfs. 
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D. 


Reservoir  Surface  Areas: 


(1)  At  Principal  Spillway  Crest:  Plans  for  Construction 
100  acres. 

(2)  At  Top  of  Dam:  Plans  for  Construction  139.5  acres . 

L.  Storage  Capacities  : 

(1)  At  Principal  Spillway  Crest  (El.  1032):  Plans  for 
Construction  1301.1  acre- ft . 

(2)  At  'lop  of  Dam  (El.  1059.5)  :  2226  acre-ft. 

F.  Reservoir  Lengths: 

(1)  At  Principal  Spillway  Crest  (Estimated  from  Plans  for 

Construction) :  4400  ft. 

(2)  At  Top  of  Dam  (Estimated  from  Plans  for  Construction) : 
4800  ft. 

G.  Dam: 

(1)  Type:  Rolled  earth. 

(2)  Length  at  Crest:  1450  ft. 

(3)  Height:  46  f t . 

(4)  Top  Width:  16  ft. 

(5)  Side  Slopes:  3H:  IV.  (Lower  portion  of  downstream  face 
is  511:  IV.)  . 

(6)  Zoning:  Homogeneous  silts  and  clays. 

(7)  Cutoff:  Shallow  core  trench. 

H.  Principal  Spillway: 

(1)  Location:  South  end  of  dam- -Station  4+50. 

(2)  Type:  9  ft  by  9  ft  concrete  riser  (35  ft  crest  length) 

with  a  30  in.  diameter  asbestos  cement  pipe  through 
dam . 

I.  Emergency  Spillway: 

(1)  Location:  North  abutment. 

(2)  Type:  Grass -covered  earth  with  200  ft  crest  length  and 
4  H:  1  V  side  slopes. 

-  4  - 


SECTION  2  -  ENGINEERING  DATA 


2.1  GENERAL: 

Available  design  computations  and  reports  for  Little 
Prairie  Dam  include  site  geology  reports  prepared  by  the 
Missouri  Geological  Survey  (Sheets  3  thru  5,  Appendix  B) . 

In  addition,  the  Plans  for  Construction  contain  test  boring 
records  and  some  hydrologic  data.  The  design  notes  for 
Little  Prairie  Dam  are  not  available  from  the  Missouri 
Department  of  Conservation  at  this  time.  However,  the  MDC 
has  provided  additional  hydrologic  and  hydraulic  information 
(Sheets  6  and  7,  Appendix  B) .  No  documentations  of  construc¬ 
tion  inspection  records  have  been  obtained.  There  are  no 
documented  maintenance  and  operation  data  to  our  knowledge. 

2.2  DESIGN: 

A.  Surveys: 

The  locations  and  elevations  of  two  temporary  bench¬ 
marks  are  shown  on  Sheet  2  of  Appendix  A.  Neither  of  these 
two  temporary  benchmarks  was  located  during  the  visual 
inspection.  The  crest  of  the  primary  spillway  was  used  as  a 
benchmark  and  was  assumed  to  the  same  elevation  as  indicated 
on  the  plans  for  construction  (1032.0). 

B.  Geology  and  Subsurface  Materials: 

Phys iographical  ly ,  the  site  is  located  in  the  Salem 
Plateau  Uplands,  which  is  characterized  by  rolling  to  hilly 
topography.  The  subsurface  materials  generally  consist  of  2 
to  5  ft  of  loess  underlain  by  residual  soils  and  bedrock. 
Geological  maps  of  the  area  indicate  that  the  bedrock  is  the 
Jefferson  City  formation  of  the  Canadian  Series  of  the  Lower 
Ordovician  system.  The  Jefferson  City  formation  consists  of 
medium  to  massive  beds  of  dolomite.  The  bedrock  is  relatively 
tight  as  a  result  of  the  lack  of  development  of  solution 
enlarged  joints  or  an  irregular  bedrock  surface  due  to 
weathering . 

a  boring  plan  anu  classification  of  the  soils  encountered 
in  the  borings  (Sheets  25  and  26  of  the  Plans  for  Construction) 
are  presented  as  Sheets  1  and  2  of  Appendix  B.  Sheet  5  thru  5  of 
Appendix  B  presents  a  brief  description  of  the  geology  of 
the  lake  area  (prepared  by  the  Missouri  Geological  Survey). 

The  soils  encountered  in  the  borings  are  generally  clayey 
silts  and  low  to  medium  plasticity  clays  with  some  high 
plasticity  clays  overlying  bedrock.  Most  of  the  borings 
were  carried  to  bedrock,  with  depths  to  bedrock  ranging  from 
5  to  25  ft.  The  maximum  penetration  of  the  borings  was  to 
approximately  elevation  990. 
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C.  Foundation  and  Embankment  Design: 

No  foundation  or  embankment  design  reports  were  avail¬ 
able  from  the  Missouri  Department  of  Conservation.  Sheet  3 
of  Appendix  A  (from  Plans  for  Construction)  shows  a  plan 
view  of  a  foundation  trench  drain.  A  typical  section  of 
this  trench  drain  is  shown  on  Sheet  8  of  Appendix  A.  This 
foundation  drainage  system  is  shown  located  from  about 
Station  7+00  to  Station  11+50  at  a  distance  of  60  ft  down¬ 
stream  of  the  centerline  of  the  dam.  The  bottom  elevation 
of  the  trench  drain  ranges  from  997  at  Station  11+50  to  995 
at  its  point  of  exit  (Station  7+50).  A  shallow  core  trench 
apparently  was  constructed  at  the  base  of  the  dam  from 
Station  4+00  to  Station  17+00. 

Borrow  material  for  the  dam  was  obtained  from  the 
concession  area  and  emergency  spillway  northwest  of  the  dam. 
Stability  analyses  and  compaction  specifications  have  not 
been  obtained.  There  is  apparently  no  particular  zoning  of 
the  embankment,  and  no  internal  drainage  features  (except 
for  the  previously  described  foundation  drainage  system)  are 
known  to  exist.  No  construction  inspection  test  results 
have  been  obtained. 

D.  hydrology  and  Hydraulics: 

Some  basic  hydrologic  and  hydraulic  design  data  have 
been  provided  by  the  Missouri  Department  of  Conservation  and 
are  presented  on  Sheets  b  and  7  of  Appendix  B.  The  Plans 
for  Construction  also  contain  some  hydrologic  design  data. 
These  data  are  contained  on  Sheets  2  and  7  of  Appendix  A. 
Based  on  these  data,  a  field  check  of  spillway  dimensions 
and  embankment  elevations,  and  a  check  of  the  drainage  area 
on  U.S.G.S.  quad  sheets,  a  hydrologic  analysis  using  U.S. 
Army  Corps  of  Engineers  guidelines  was  performed  and  appears 
in  Appendix  C,  Sheets  1  to  6.  It  was  concluded  that  the 
primary  and  emergency  spillways  combined  will  pass  59  per¬ 
cent  of  the  Probable  Maximum  Flood. 

E.  Structure: 


Structural  design  computations  for  appurtenant  struc¬ 
tures  were  not  obtained.  Details  of  all  concrete  structural 
elements  (riser  structure,  etc.)  are  shown  on  the  Plans  for 
Construction  and  are  presented  on  Sheets  4  through  7  of 
Appendix  A. 

F.  Construction: 


No  construction  inspection  data  have  been  obtained. 


2.3  Ol'LRATION: 


No  operation  and  maintenance  information  was  available. 
Inspection  indicates  that  maintenance  of  the  dam  (mowing  the 
grass  and  brush  removal)  is  done  periodically. 

2.4  hVALUA'l  ION : 

No  design  computations  or  construction  records  were 
available  for  this  dam.  Thus,  the  engineering  data  avail¬ 
able  were  inadequate  to  make  a  detailed  assessment  of  the 
design,  construction,  and  operation. 

Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams"  were  not  available,  which  is  considered  a  deficiency. 
These  seepage  and  stability  analyses  should  be  performed  for 
appropriate  loading  conditions  (including  earthquake  loads) 
and  made  a  matter  of  record. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  GENERAL : 

The  field  inspection  was  made  on  24  August  1978.  The 
inspection  team  consisted  of  personnel  from  Anderson  Engineer¬ 
ing,  Inc.  of  Springfield,  Missouri  and  Hanson  Engineers, 

Inc.  of  Springfield,  Illinois.  The  team  members  were: 

Roger  Phillips  -  Anderson  Engineering  (Instrument  Man) 

Steve  Brady  -  Anderson  Engineering  (Civil  Engineer) 

Jack  Healy  -  Hanson  Engineers  (Geotechnical  and  Structural 

Engineer) 

Gene  Kertepny  -  Hanson  Engineers  (Hydraulic  Engineer) 

3 . 2  UAM : 

The  dam  is  an  earth  fill  embankment  constructed  from 
borrow  obtained  from  the  emergency  spillway  area  and  the 
concession  area  northwest  of  the  dam.  Based  on  the  soil 
borings,  the  fill  material  would  be  expected  to  consist  of 
low  to  medium  plasticity  clays,  clayey  silts  and  some  high 
plasticity  clays. 

The  embankment  is  grass  -  covered  and  appears  in  good 
condition.  No  sloughing  of  the  embankment  or  seepage  through 
or  under  the  embankment  was  evident.  No  animal  burrows  were 
noted.  There  appears  to  be  an  area  of  slight  seepage  on  the 
south  abutment  near  the  primary  spillway  discharge.  The 
grass  was  green,  and  the  ground  slightly  damp  in  this  area. 

The  foundation  drain  outlet  on  the  north  side  of  the 
lake  drain  was  dry.  The  foundation  drain  on  the  south  side 
of  the  lake  drain  was  slightly  damp.  There  was  some  slight 
erosion  at  the  downstream  embankment -abutment  contacts  (more 
pronounced  on  the  south  abutment). 

The  horizontal  alignment  appeared  as  shown  on  the 
plans.  No  surface  cracking  or  unusual  movement  was  obvious. 

It  should  be  noted,  however,  that  the  elevations  along  the 
top  of  the  dam  which  were  obtained  in  the  field  were  approxi¬ 
mately  0.5  ft  to  0.8  ft  higher  than  as  indicated  on  the 
Plans  for  Construction  (see  Section  1.3.B  of  this  report). 

All  other  elevations  obtained  in  the  field  agreed  fairly 
well  with  those  indicated  on  the  Plans  for  Construction. 

ino  instrumentation  (monuments,  piezometers,  etc.)  was 
observed . 


A. 


Primary  Spillway  and  Outlet: 


The  riser  structure  was  in  good  condition- -no  cracking 
or  spalling  of  concrete  was  noted.  The  intake  structure 
outside  the  chain  link  fence  was  surrounded  on  three  sides 
by  some  brush.  The  two  slide  gates  which  are  used  for 
partial  drawdown  appeared  to  be  in  good  condition  on  the  dry 
side  (the  wet  side  could  not  be  inspected).  The  lower  slide 
gate  (elevation  1024)  appeared  to  have  a  small  leak  under 
the  bottom. 

The  outlet  pipe  was  also  in  good  condition.  There  was 
a  very  small  flow  dripping  from  the  primary  spillway  outlet 
pipe,  possibly  coming  from  the  leaking  slide  gate.  Joint 
leakage  could  also  contribute  to  the  noted  outlet  flow. 

The  plunge  pool  is  lined  with  riprap,  but  some  erosion 
and  sloughing  around  the  plunge  pool  was  noticed.  The 
outlet  channel  was  in  good  condition.  Some  small  trees  and 
brush  are  present  in  the  channel  a  few  hundred  feet  beyond 
the  plunge  pool. 

B.  Emergency  Spillway: 

The  emergency  spillway  is  in  good  condition;  it  measures 
200  ft  in  width  with  411:1V  side  slopes.  The  base  and  side 
slopes  of  the  emergency  spillway  are  grass  -  covered .  No 
erosion  was  noted,  and  it  appears  that  the  emergency  spill¬ 
way  has  never  been  used. 

3.3  RESERVOIR  AND  WATERSHED : 

The  immediate  periphery  of  the  lake  was  grass-and 
timber  covered  with  moderate  slopes.  No  sloughing  or 
serious  erosion  of  reservoir  banks  was  noted. 

The  concession  stand  operator  indicated  that  the  high 
pool  was  just  below  the  crest  of  the  emergency  spillway 
(1975)  . 

3.4  EVALUATION: 

Small  tree  and  brush  growths  noted  in  the  discharge 
channel  of  the  primary  spillway  should  be  removed,  and  all 
future  growth  should  be  removed  on  a  yearly  basis.  Additional 
riprap  could  be  placed  around  the  plunge  pool  for  protection 
during  high  discharge.  Brush  should  be  cleared  around  the 
primary  spillway  crest.  Excessive  growth  in  this  area  could 
cause  entrance  restrictions.  Visually  observed  erosional 
areas  are  deficiencies  which,  if  left  uncontrolled  or  uncor¬ 
rected,  could  lead  to  serious  problems  in  the  future.  These 
deficiencies  should  be  able  to  be  corrected  by  normally 
scheduled  routine  maintenance. 
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Because  the  valve  of  the  lake  drain  is  located  on  the 
downstream  side  of  the  dam,  the  full  head  of  water  impounded 
by  the  dam  is  acting  entirely  through  the  dam.  The  area 
around  the  lake  drain  outlet  should  be  periodically  inspected 
for  seepage  which  might  indicate  a  leak  or  rupture  of  the 
drain  pipe  and  could  eventually  initiate  a  piping  failure 
through  the  embankment. 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  and  watershed  are  presented  in  Appendix  D. 


Slid  I  ON  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES: 

Although  there  are  controlled  outlet  works  for  this 
dam,  no  regulating  procedures  are  known  to  exist.  The  pool 
is  normally  controlled  by  rainfall,  runoff,  evaporation  and 
the  capacities  of  the  uncontrolled  spillways.  It  is  not 
known  whether  the  drawdown  facilities  have  ever  been  used. 

4.2  MAINTENANCE  OF  DAM: 

No  maintenance  information  was  available.  Some  main¬ 
tenance  of  the  dam  is  apparently  done  yearly.  The  crest  of 
the  dam  and  15  to  20  ft  down  each  slope  were  mowed  within  a 
couple  of  weeks  prior  to  our  site  visit  (see  Sheet  1  of 
Appendix  D) . 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES: 

Although  the  drawdown  facilities  appear  to  be  in  good 
condition,  it  is  not  known  whether  they  are  regularly 
maintained. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT: 

ihe  inspection  team  is  unaware  of  any  existing  warning 
system  for  this  dam. 

4.5  EVALUATION: 

free  and  brush  growth  should  be  removed  from  the  dam  on 
a  yearly  basis.  Although  not  serious  now,  erosional  areas  at 
abutment-dam  contact  will  need  some  repair  in  the  future. 

The  use  of  riprap  to  prevent  future  erosion  in  these  areas 
is  a  possibility.  Riprap  should  be  maintained  around  the 
plunge  pool  area.  The  area  of  apparent  seepage  on  the  south 
abutment  near  the  primary  spillway  discharge  may  be  the  result 
of  leakage  around  the  primary  spillway  conduit.  This  area 
should  be  checked  periodically  to  insure  that  seepage  does 
not  increase.  Any  increase  in  seepage  should  be  brought  to  the 
attention  of  the  owner’s  engineer. 
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SLCTION  5  -  HYDRAUL I  C/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES: 

A.  Design  and  Experience  Data: 

Design  data  used  by  the  Missouri  Department  of  Conserva¬ 
tion  to  design  this  dam  are  presented  as  Sheets  6  and  7  of 
Appendix  B  of  this  report.  Some  hydrologic  data  as  shown  in 
the  Plans  for  Construction  are  presented  on  Sheets  2  and  7 
of  Appendix  A.  Based  on  this  information,  a  field  check  of 
spillway  dimensions  and  embankment  elevations,  and  a  check 
of  the  pool  and  drainage  areas  from  the  U.S.G.S.  quad  sheet 
(Dillon,  Missouri  quad  sheet),  a  hydrologic  analysis  was 
performed  using  U.S.  Army  Corps  of  engineers  guidelines  and 
appears  in  Appendix  C,  Sheets  1  to  6. 

B.  Visual  Observations: 

The  riser  structure  and  outlet  pipe  for  the  primary 
spillway  appear  in  good  condition.  A  small  flow  from  the 
outlet  pipe  (lake  level  below  spillway  crest)  indicates  the 
possibility  of  some  small  leakage  through  the  lower  slide 
gate  or  frame  separated  joints.  The  earth-  and  grass- 
covered  emergency  spillway  is  in  good  condition.  The 
emergency  spillway  has  apparently  never  been  used. 

Facilities  available  to  draw  down  the  pool  appear  to  be 
in  good  condition.  The  primary  spillway  is  located  near  the 
south  end  of  the  dam,  and  the  emergency  spillway  is  located 
on  the  north  abutment.  Spillway  releases  would  not  be 
expected  to  endanger  the  integrity  of  the  dam. 

C.  Overtopping  Potential: 

Based  on  the  hydrologic  and  hydraulic  analysis  as 
presented  in  Appendix  C,  the  combined  primary  and  emergency 
spillways  will  pass  39  percent  of  the  Probable  Maximum 
Mood.  Ihe  Probable  Maximum  Flood  is  defined  as  the  flood 
discharge  that  may  be  expected  from  the  most  severe  com¬ 
bination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region.  The  recommended 
guidelines  from  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers,  require  that  this  structure  (inter¬ 
mediate  size  with  high  downstream  hazard  potential)  pass  100 
percent  of  the  PMF,  without  overtopping.  The  structure  will 
pass  a  100-year  frequency  flood  without  overtopping. 

The  Probable  Maximum  Flood  will  overtop  the  dam  by  1.78  ft 
for  a  duration  of  4.25  hours  with  a  maximum  outflow  of  17,277 
c.f.s.  Discharge  over  the  combined  primary  and  emergency  spill 
ways  at  top  of  dam  (lil.  1039.5  ft)  is  3149  c.f.s. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY: 

A.  Visual  Observations: 


No  serious  deficiencies  which  would  affect  the  struc¬ 
tural  stability  of  this  dam  were  noted  during  the  field 
inspection.  However,  if  left  unchecked,  the  erosion  at 
abutment-dam  contact  areas  could  cause  some  localized 
stability  problems  in  the  future.  Possible  joint  leakage  in 
the  primary  spillway  outlet  pipe  should  be  periodically 
checked  and  investigated  if  it  increases. 

B.  Design  and  Construction  Data: 

No  design  and  construction  data  were  obtained. 

Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  were  not  available,  which  is  considered  a  deficiency. 

C.  Operating  Records: 

No  operating  records  of  the  drawdown  facilities  are 
available . 


D.  Post-Construction  Changes  : 

'lo  our  knowledge,  no  post -construction  changes  have 
been  made. 

L.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1,  which  is 
historically  the  least  active  zone  in  terms  of  occurrence 
and  magnitude  of  earthquakes.  The  seismic  loading  pre¬ 
scribed  for  zone  1  is  generally  not  critical  for  a  well- 
constructed  earth  dam  of  this  size. 
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V 


SLCTION  7  -  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT: 

A.  General: 


This  Phase  I  inspection  and  evaluation  should  not  be 
considered  as  being  comprehensive  since  the  scope  of  work 
contracted  for  is  far  less  detailed  than  would  be  required 
for  an  in-depth  evaluation  of  dams.  Latent  deficiencies, 
which  might  be  detected  by  a  totally  comprehensive  inves¬ 
tigation,  could  exist. 

B.  Safety: 

The  embankment  itself  is  generally  in  good  condition. 

The  minor  items  which  have  been  noted  previously- -  such  as 
tree  growth,  riprap  protection  and  erosion- -can  and  should 
be  corrected  and  controlled.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency. 

The  dam  will  be  overtopped  by  flows  in  excess  of  39 
percent  of  the  Probable  Maximum  Flood.  Overtopping  of  an 
earthen  embankment  could  cause  serious  erosion  and  could 
possibly  lead  to  failure  of  the  structure . 

C.  Adequacy  of  Information: 

The  conclusions  in  this  report  were  based  on  review  of 
the  Plans  for  Construction,  the  brief  geologic  report  pre¬ 
pared  by  the  Missouri  Geologic  Survey,  the  performance 
history  as  related  by  others,  and  visual  observation  of 
external  conditions.  The  inspection  team  considers  that 
these  data  are  sufficient  to  support  the  conclusions  herein. 

D.  Urgency: 

The  remedial  measures  recommended  in  paragraph  7.3 
should  be  accomplished  in  the  near  future.  If  the  minor 
deficiencies  listed  in  paragraph  B  are  not  corrected  and  if 
good  maintenance  is  not  provided,  the  embankment  condition 
will  continue  to  deteriorate  and  possibly  could  become 
serious  in  the  future. 

L.  Necessity  for  Phase  II: 

Based  on  the  result  of  the  Phase  I  inspection,  no  Phase 
II  inspection  is  recommended. 
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F. 


Seismic  Stability: 


The  structure  is  located  in  seismic  zone  1,  which  is 
historically  the  least  active  zone  in  terms  of  occurrence 
and  magnitude  of  earthquakes.  The  seismic  loading  pre¬ 
scribed  for  zone  1  is  generally  not  critical  for  a  well- 
constructed  earth  dam  of  this  size. 

7.2  FURTHER  INVESTIGATIONS: 

A  very  small  amount  of  water  was  exiting  from  the 
outlet  pipe  on  the  day  of  the  inspection.  The  source  of  the 
water  could  be  a  leaking  slide  gate  at  the  intake  structure, 
however,  there  exists  the  possibility  of  some  joint  leakage 
in  the  outlet  pipe.  Although  apparently  not  serious  at  this 
time,  this  condition  should  be  monitored  periodically  in  the 
future  to  detect  any  changes  (increased  flow  or  piping). 

The  possible  slight  seepage  area  near  the  south  abutment 
of  the  dam  should  be  periodically  inspected.  Increases  in 
the  flow  would  suggest  incipient  piping  along  the  primary 
spillway  which  might  lead  to  a  piping  failure. 

7.5  REMEDIAL  MEASURES: 

The  following  remedial  measures  and  maintenance  procedures 
are  recommended  and  should  be  supervised  by  an  engineer  exper¬ 
ienced  in  the  design  and  construction  of  dams. 

(1)  The  spillway  should  be  redesigned  and/or  the  height  of 
the  dam  should  be  increased  to  pass  the  PMF. 

(2)  Remove  the  existing  tree  and  brush  growth  in  the  dis¬ 
charge  channel  of  the  primary  spillway,  and  remove  all 
future  tree  and  brush  growth  on  a  yearly  basis.  Cut 

the  brush  around  the  primary  spillway  to  prevent  restric¬ 
tions  . 

(3)  Correct  the  minor  erosion  activity  at  the  embankment- 
abutment  contacts  on  the  downstream  side  of  the  dam. 

(4)  Check  the  downstream  slope  periodically  for  seepage  and 
stability  problems,  especially  in  the  south  abutment 
seepage  area  and  around  the  lake  drain  pipe.  If 
slides,  seeps  or  other  evidence  of  distress  arc  observed, 
immediate  inspection  by  a  qualified  engineer  is  required, 
and  frequent  follow-up  inspections  will  be  necessary. 

(5)  A  detailed  inspection  of  the  dam  should  be  made  at 
least  every  5  years  by  an  engineer  experienced  in  the 
design  and  construction  of  dams.  More  frequent  inspec¬ 
tions  may  be  required  if  slides,  seeps,  or  other  items 
of  distress  are  observed. 
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^6)  Seepage  and  stability  analyses  should  be  performed 
by  an  engineer  experienced  in  the  design  and  con¬ 
struction  of  dams  and  made  a  matter  of  record. 
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LITTLE  PRAIRIE  LAKE  SITE 
Phelps  County 

LOCATION:  SEi,  SE%,  Sec.  21,  T.  38  N. ,  R.  7  W. 

The  lake  site  and  watershed  area  are  underlain  '^y  the  Ordovician  age  Jefferson 
City  dolomite.  This  bedrock  formation  consists  of  medium  to  massive  beds  of  dolomite, 
[t  is  relatively  water  tight.  There  has  been  little  development  of  solution  en- 

t  .  • 

larged  joints  or  an  irregular  bedrock  surface  due  to  weathering.  The  overlying  soil 
•.onsists  of  silt  loam  in  the  floodplain.  Soil  on  the  watershed  slopes  is  made  up 
of  silt  loam  underlain  by  silty  clay.  Thus  runoff  occurs  rapidly  during  and  shortly 
after  periods  of  rainfall.  However,  sustained  flows  are  rather  limited  as  the  result 
)f  the  combined  effects  of  relatively  impermeable  soil  cover  and  bedrock.  With 
relatively  low  rates  of  water  infiltration  into  the  soil,  bedrock  springs  and  seeps 
ire  not  common  in  this  watershed  state.  Severe  erosion  and  sediment  control  problems 
do  not  exist  in  this  area. 

The  core  trench  for  the  dam  was  excavated  to  bedrock.  Depths  of  excavation 
ranged  from  5  to  10  feet.  A  positive  cutoff  was  achieved  on  the  surface  of  the  bed¬ 
rock. 


Hie  geologic  setting  is  typical  of  this  portion  of  the  Salem  Plateau  Uplands. 
Perhaps  the  one  most  atypical  feature  is  the  general  absence  of  Pennsylvanian  deposits 
that  cap  the  Jefferson  City  dolomite  bedrock  surface.  Some  exposures  of  Pennsylvanian 
deposits  were  observed  within  the  lake  and  watershed  area.  However,  they  were  not 
as  persistent  as  is  typical  of  these  deposits  on  the  Salem  Plateau  Uplands.  Other¬ 
wise  the  setting  is  typical  of  this  area  in  Missouri. 


J.  Hadley  Williams,  Chief 

Applied  Engineering  &  Urban  Geology  Section 
Office  of  State  Geologist 
January  10,  1975 


cpy:  Jim  iarks 

U.S.J.S.  Water  Resources  Division 
Roll  a,  Missouri  65401 


Sheet  3  Appendix  B 


I  '  I 

I  ■ 

MISSOURI  CONSERVATION  COMMISSION,  PHI.l.PS  COUNTY  ' 

LAKE  SITE  //2  I 

Bedrock  exposed  in  the  lake  area  is  dolomite  (,lr  I  fcrr.un  Citv  ■ — 

Colter  lormation)  and  sandsLone  (lower  Peimsy  Ivan  inn)  .  ( Ail  crops  ,it<  ■.  i  i  . 

limited  within  the  lake  area  and  the  greater  part  ot  tin-  site  is  soil 
covered  with  extensive  pasture  tracts.  The  drainage  area  i -.  in  pasture 
along  the  lower  slopes  with  timber  rover  on  the  upper  slopes  and  up  I  ,nds 
Topographic  rcliei  is  low  with  typical  Iv  rounded  uplands  and  nd.it  i  a  1 
gentle  slopes.  The  slope  in  the  area  ot  the  right  (south)  ahul  men!  \  r,  t  la- 
sleeper.  The  major  portion  of  the  proposed  lake  is  in  i  ))(  St,  .nation  ’t. 

T.  3d  N .  ,  R.  7  W.  (Meramec  Springs  Quail  rang  l  c  J  .  Tin*  dan  site  is  in  tin 
ST'i  Sil\  sect  ion  21,  T.  3d  N  .  ,  K  .  7  W.  The  proposed  wat.fi  1 1 « ■  j> 1 1 1  .n  i  It., 

dam  of  35  feet  will  give  a  lake  sine  of  100  acres. 

The  Jefferson  Citv-Cotter  formation  is  a  dolomite  with  nediui.  '•> 
massive  rock  beds  separated  by  thin  shale  partings.  Outcrops  were  ole:  <  i  -  .-  -I 
only  along  the  south  side  for  a  distance  ot  1,000  to  1,300  leet  upstie.n 
of  the  damslte.  From  the  limited  number  of  exposures  within  the  impound¬ 
ment  area  the  dolomite  appears  to  be  fairly  Light.  Shale  partings  will 
enhance  the  Water  tightness  of  the  rock  formation  without  affecting  ro< k 
Stability.  Sandstone  crops  out  in  the  bed  of  the  stream  and  is  present  as 
boulders  along  the  south  slope.  The  sandstone  repiesents  tilliugs  ot  pi <  - 
Pennsylvanian  sinkholes  in  the  dolomite.  As  these  sinkholes  are  now  inaitive 
and  represent  an  ancient  pre-Pennsylvanian  karst  topography  the  sandstone 
filling  them  Is  not  a  continuous  stratum.  Water  loss  through  the  .-..uidst  mn 
is  not  anticipated. 
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A  number  of  sandstone  boulders  .ire  present  in  t  lie  area  ol  tiie  11  ■  i » i 
(south)  abutment  indicating  that  a  sink  structure  filled  with  saudsl ore 
and  clay  m.tv  underlie  the  surface.  It  mav  be  necessary  to  drill  1 1 1  i ;  ,ihut 
•went  to  insure  founding  the  till  on  sound  rock.  The  left  (ninth)  ,ibi|i  •  lent 
is  soil  covered.  The  inclination  ol  the  slope  is  such  as  to  indicate  I  hat 
the  soil  may  be  of  sufficient  thickness  to  key  this  abutment  into  so i I . 

Customary  drilling  of  the  site  should  be  deep  enough  t o  insure  tha' 
potential  water  loss  /.ones  such  os  buried  stream  or  slope  deposits  and  di<p|- 
weathered  bedrock  are  not  left  heneatn  i he  core  ol  the  dam. 

Over-all,  the  site  appears  lavoranle  from  Hurl  arc  ohservat  i on:,  and 
warrants  further  consideration  and  subsurface  exploration. 

i 

lames  A  .  Hat  t  t  ti 
Missouri  (lec>  I  Ol;  t  t  a  1  naive. 
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Mr.  Steve  Brady 
Anderson  Engineering 
730  North  Benton 
Springfield,  Missouri  6 5802 


Dear  Mr.  Brady: 

The  actual  design  notes  for  Little  Prairie  Lake  near  Rolls,  Missouri, 
have  been  misplaced  and  due  to  our  work  schedule  and  your  immediate  need 
for  the  information,  we  do  not  feel  it  is  warranted  to  redevelop  all  of 
this  design  information.  However,  I  have  gathered  together  the  following 
information  which  should  be  adequate  for  comparing  the  spillway  capacity 
with  50  percent  of  the  Probable  Maximum  Flood  in  accordance  with  Corps 
guidelines. 

Project  Elevations 

a.  Normal  Pool  Elevation  (Principal  Spillway)  =  1032 

b.  Emergency  Spillway  Crest  Elevation  =  1036 

C.  Top  Dam  Elevation  =  1039 

Principal  Spillway 

a.  9  feet  x  9  feet  concrete  box  drop  inlet  with  crest  elevation 
at  1032.  Anti-votex  wall. 

b.  30  inch  asbestos  cement  pipe 
Invert  elevation  at  inlet  =  1024 
Invert  elevation  at  outlet  =  995 
Length  =  400  feet 

Hooded  inlet  on  pipe 

c.  Hydraulic  Capacity 

Weir  crest  will  control  for  a  few  inches  above  drop  inlet, 
at  which  time  pipe  will  flow  full. 

Conduit  capacity  =  Approximately  100  c.f.s. 
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Emergency  Spillway 

a.  Width  =  200  feet 

b.  Approximate  Hydraulic  Capacity 

Depth  (feet) 

1 

2 

3 


Q  (c.f.s.) 

3  AO 
1330 
2800 


Storage 

Storage  between  the  principal  spillway  and  top  of  dam  is  based 
upon  actual  survey. 

Elevation  Storage  (ac-ft.) 


/  N 


1032 
1035 
1039 

A  storage  curve  can  be  plotted  from  this. 

Drainage  Area  =  1,5A0  acres. 

Design  Floods 

The  crest  of  the  emergency  spillway  is  set  at  the  50-year  flood 
frequency  elevation. 

The  Maximum  Probable  Flood,  Assumption  A,  was  routed  to  establish 
the  emergency  spillway  depth,  freeboard,  and  width. 

Sincerely , 


Donald  L.  Henson 
Conservation  Engineer 
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HYDRAULIC  AND  HYDROLOGIC  DATA 


DLSIGN  DATA:  from  Construction  Plans 

L.UTRII.NCL  DATA:  No  records  are  available.  The  apparent 
high  water  mark  is  at  elevation  1036,  which  is  0.4  ft  below 
the  ei  .-rgency  spillway  crest  of  1036.4  ft  and  4.0  ft  above 
primaiy  spillway .  crest  of  1032.0  ft. 

VISUAL  INSPLCTION:  At  the  time  of  inspection,  the  pool  was 
about  0.31  ft  below  the  primary  spillway  crest  due  to 
e v  a  p  o  r  a  t i on . 


OVERTOPPING  POTENTIAL :  flood  routings  were  performed  to 
determine  the  overtopping  potential.  Since  the  dam  is  of 
intermediate  size  with  a  high  hazard  rating,  a  Spillway 
Design  Storm  of  100  percent  of  the  PMF  was  prescribed  by  the 
guidelines.  Reservoir  area  and  storage  data  and  the  water¬ 
shed  drainage  data  were  obtained  from  construction  plans.  A 
5  minute  interval  unit  graph  was  developed  for  this  watershed 
area  which  resulted  in  a  peak  inflow  of  2451  c.f.s.  and  a 
time  to  peak  of  30  minutes.  Application  of  the  probable 
maximum  precipitation  minus  losses  resulted  in  a  flood 
hydrograph  peak  inflow  of  19,441  c.f.s.  Rainfall  distri¬ 
bution  for  the  24  hour  storm  was  according  to  LM  1110-2- 
1411.  Considering  all  factors,  the  combination  of  dam, 
spillway  and  storage  is  not  sufficient  to  pass  the  PMF 
without  overtopping.  The  embankment  crest  (El.  1039.5) 
would  be  overtopped  by  1.78  ft  at  flood  pool  elevation 
1041.24. 

Fifty  percent  of  the  PMF  was  routed  through  the  spill¬ 
ways.  The  resultant  maximum  pool  elevation  was  1040,03,  0.53 
ft  above  the  low  elevation  of  the  dam  (1039.5).  The  peak 
outflow  was  6913  c.f.s.  The  portion  of  the  PMF  that  will 
just  reach  the  top  of  the  dam  at  elevation  1039.5  ft  is 
about  59  percent.  Inspection  of  the  data  indicates  that 
39  percent  of  the  PMF  relates  to  approximately  16  in.  of 
watershed  runoff.  The  24  hour  100-year  flood  consists  of 
7.5  in.  of  rainfall  for  this  area;  therefore,  the  spillways 
will  pass  the  100 -year  flood  without  overtopping.  For 
additional  data  see  Summary  of  Dam  Safety  Analysis,  Sheets 
5  and  4 . 
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OVERTOPPING  ANALYSIS  LOR  Little  Prairie  Dam 


INPUT  PARAMETERS 

1.  Unit  Hydrograph  -  SCS  Dimensionless  -  Flood  Ilydrograph 

Package  (HEC-1);  Dam  Safety  Version 
Was  Used. 

Hydraulic  Inputs  Arc  As  Follows: 

a.  Twenty-four  Hour  Rainfall  of  26  Inches 
For  200  Square  Miles  -  All  Season  Envelope 

b.  Drainage  Area  =  1540  Acres;  =  2.41  Sq.  Miles 

c.  Travel  Time  of  Runoff  Q  .  7 1  11  r  s  .  ;  Lag  Time  0.45  llrs. 

d.  Soil  Conservation  Service  Runoff  Curve  No.  8  5 _ (AMC  III) 

Soil  Group  C 

e.  Proportion  of  Drainage  Basin  Impervious  0 . 06 
*2.  Spillways 

a.  Rating  Curve  for  Primary  Spillway:  Prepared  by _ 

Hanson  Ln g i nee rs  _ 

b.  Emergency  Spillway 

Length  200  Ft.;  Side  Slopes  4 : 1 ;  C  =  2,65 

c.  Dam  Overflow 

Length  1450  Ft.;  Side  Slopes  Vertical  C.  =  5 . 0 

Note:  Combined  Spillway  and  Dam  Rating  Data  Provided  To 

Computer  on  Y4  and  Y5  Cards. 

SUMMARY  OF  DAM  SAFETY  ANALYSIS 

1.  Unit  Ilydrograph 

a.  Peak  -  2451  c.f.s. 

b.  Time  to  Peak  50  Min. 

2.  Flood  Routings  Were  Computed  by  the  Modified  Puls  Method 
a.  Peak  Inflow  (see  Sheet  6 ) 

501  PMF  <J72Q  c.f.s.;  1001  PMF  1  j.)  1 4  4 1  c.f.s. 
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Peak  Flevation 


b . 

50  6  PM P  10  4  0.05  100"o  PMF  1041.28 

c.  Portion  of  PMP  That  Will  Reach  Top  of  Dam 
39  o ;  Top  of  Dam  P.lev.  1039 . 5  Ft. 

Computer  Input  and  Output  Data  Sheets  5  and  6 
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Emergency  Spillway  -  Looking  Upstream 


Lmcrgcncy  Spillway  -  Looking  Downstream 
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